The portfolio values H t , B t , and S t are determined using the prices at the end of quarter t (P t ).
Notice that B t > S t -the di¤erence is likely …nanced by fund in ‡ows, a reduction in cash position or the sale of other non-stock assets held by the fund. The Hold, Buy, and Sell can be treated as three separate funds whose CS measures can be computed as:
CS CS H;t+1 = 0:63% CS B;t+1 = 2:70% CS S;t+1 = 2:25% Given this information, we then decompose the total CS measure into three components: 
Consequently, we have
where var ( ) and cov ( ) are the cross-sectional variance and covariance, respectively. Dividing both sides of the above equation by var(CS), we then have
The term ( ) then measures the contribution of component ( ) to the cross-sectional variation of CS. The sum of the contributions from the four components is equal to one by construction.
can be measured by regression. For instance, P is estimated by regressing CS O on CS crosssectionally. Empirically, we have a panel data of cross-sectionally demeaned CS, CS O , CS adj , C imp and CS liq . To estimate , we run a Weighted Least Squares (WLS) regression. In practice, this means de ‡ating the data for each fund-quarter by the number of funds in the corresponding cross-section.
Appendix C: Measures of Private Information Events -A Brief Description
Easley and O'Hara, along with their coauthors, in a series of papers develop this measure to capture the probability of information-based trading. Let denote the probability that an information event occurs in a day; denote the low-state value of the underlying asset, conditional 
S!
where B and S represent total buy trades and sell trades for the day respectively. Given the above speci…cations, the probability of information-based trading, P IN , is
With some independence assumptions across trading days, the likelihood function (1) becomes
The problem with estimation of the P IN measure is that in later years (since 2001), the number of buy and sell orders becomes extremely large, particularly for some NASDAQ stocks. One way to solve this problem is to impose the constraint that the arrival rates of informed and uninformed orders are the same,
hence we estimate a modi…ed version of (1),
and consequently, the probability of informed trading, P IN , is
It is interesting to note that the probability that an information event occurs ( ) and the rate of informed trade arrivals ( ) enter P IN as a product term ( ). Although and may be individually estimated rather imprecisely, since estimation errors in these two parameters are usually strongly negatively correlated, the resulting P IN estimate is quite precise. In addition, the variation in and are o¤setting, making P IN a much more stable measure bounded between 0 and 1.
Duarte and Young (2007) extend (1) 
where the additional parameter denotes the probability of symmetric order ‡ow shocks conditional on no arrival of private information events, and 0 denotes the probability of symmetric order ‡ow Thus, the adjusted-PIN measure we estimate is speci…ed as:
In addition to causing large order imbalance, informed-trading will also force the market maker to increase the bid-ask spread. In the structural model of intra day trading costs proposed by Madhavan et. al. (1997) , the price change can be captured by:
Here x t is the sign of the order ‡ow (1: trade at ask, -1: trade at bid, 0: trade between bid and ask), is the market maker's cost of supplying liquidity, is the autocorrelation of the order ‡ow, and captures the sensitivity of beliefs to unexpected order ‡ows or the degree of private information.
is therefore known as the information asymmetry component of the bid-ask spread and serves as an alternative measure of private information events. , and will be jointly estimated with transaction level data using GMM on a quarterly basis.
To the extent that signi…cant information events usually lead to abnormal trading in a stock, our last alternative measure is a measure of abnormal turnover (aturn) calculated in a similar fashion as in Chordia, Huh, and Subrahmanyam (2007) . At the end of month t, for each stock, we estimate a regression in a 36-month rolling window [t 35; t]:
where turn is monthly stock turnover de…ned as the ratio between total number of shares traded during the month and total number of shares outstanding, and x is a vector of adjustment regressors including 11 monthly dummy variables for months (January -November) as well as the linear and quadratic time-trend variables. The residual term for month t, " t , after standardization is the measure of abnormal turnover (aturn).
